Abstract. The Cepheus-Cassiopeia star-forming region has been searched for new T Tauri stars (TTSs) based on the ROSAT all sky survey (RASS). Optical spectroscopic observations were carried out toward 45 GSC stellar counterparts of RASS sources looking for the Li absorption line (6708 Å), a sign of youth. The detection of this line resulted in finding 11 to 16 new TTSs in this region. Using follow-up optical photometric observations and evolutionary models these Li-rich stars are revealed to be young low-mass stars. The most of the young stars are separated from the 13 CO molecular clouds by ∼10 pc, significantly more than in Chamaeleon. A group of the new TTSs are isolated from the CO clouds and distributed inside the previously determined CO void. Possible formation scenarios including the interaction with the supernova shock for the isolated TTSs are discussed.
Introduction: The Cepheus-Cassiopeia star-forming region
Large-scale X-ray surveys are a powerful method to search for T Tauri stars (TTSs) that are widely spread over starforming regions (SFRs). Spectroscopic follow-up observations towards the X-ray sources found by the ROSAT X-ray satellite have been carried out in nearby SFRs such as Taurus , Chamaeleon , and Lupus (Wichmann et al. 1997) , most of which are thought to belong to the Gould belt. These surveys found a large number of T Tauri stars (see Neuhäuser 1997 for a review). One of the interesting results of the X-ray selected TTS surveys is that a large number of TTSs have been found far away from the molecular clouds. Because of their youth ( < ∼ a few ×10 7 yr), they are supposed to be distributed within ∼10 pc of their birthplaces. Nonetheless, many so-called "isolated TTSs", separated from the molecular clouds by more than a few tens of pc, are found, for example, south of the Taurus and η Cha clusters (Mamajek et al. 1999) , even though many of those south of Taurus were later reported to be active binaries (Torres et al. 2002) . Recent studies suggest that such isolation is likely caused by in situ star formation in small clouds and their subsequent rapid dissipation (e.g., Mizuno et al. 1998; Tachihara et al. 2001 ).
Cepheus-Cassiopeia (Cep-Cas) is a nearby SFR located at l ∼ 100
• -140
• and b ∼ 5
• -25
• . The region has been surveyed extensively for molecular clouds in 12 CO by Grenier et al. (1989) who found a total molecular mass of ∼10 5 M . They reported that the cloud distribution shows a CO void which contains an excess of soft X-rays and radio continuum, suggesting a hot bubble created by a supernova. A distance estimation to several dark clouds have been carried out by measuring the colour excess or utilizing star counts (Kun & Prusti 1993; Kun et al. 1994; Kun 1998; Obayashi et al. 1998) . Yonekura et al. (1997) surveyed the region in 13 CO and detected 188 distinct molecular clouds. They obtained different radial velocities suggesting that layers at different distances are overlapping. Most of them at higher Galactic latitude (b > ∼ 8
• ) are nearby, at a distance 160 < d < 440 pc. Star formation is active there and in the region called the Cepheus flare, where more than 100 young stellar objects (YSOs) were found (Kun 1998; Kun et al. 2000) . A cometary-shape cloud, LDN 1251, is forming young stars with molecular outflows in the dense cores at the dense head part (Sato & Fukui 1989; Sato et al. 1994) , which suggests triggered star formation.
Even though the CO survey revealed the large scale molecular cloud distribution, the search for YSOs was limited to specific clouds. In order to make a comprehensive YSO census, we obtained spectroscopic observations looking for the lithium absorption lines (λ = 6708 Å) towards the ROSAT X-ray point sources whose nature was unknown. Our observations are described in Sect. 2. In Sect. 3 we present the derived physical parameters of the newly found YSOs. We discuss the star formation history of this region in the light of our new results in Sect. 4.
Observations

Target selection
TTSs are known to be X-ray emitters whose plasma temperature is about kT ∼ 1 keV (Feigelson & DeCampli 1981 for Einstein data; Neuhäuser et al. 1995 for ROSAT data) . For the ROSAT X-ray survey, they are characterized as point sources with hard X-ray spectra. In order to identify target candidates, we first extracted the point sources from the ROSAT all sky image with a maximum likelihood of existence (ML) larger than 7.4 (ML = 7.4 corresponds to a probability of existence of 0.999 and 3.5 Gaussian sigma significance, the best choice from a trade-off study in Neuhäuser et al. 1995) , and the hardness ratios, defined as follows, are greater than 0. If Z s , Z h1 , and Z h2 are the count rates in the bands soft (0.1 to 0.4 keV), hard 1 (0.5 to 0.9 keV), and hard 2 (0.9 to 2.1 keV), respectively, then
i.e., hardness ratios range from −1 to +1, and hardness ratio errors can be larger than 2. As calculated with an assumption of the single temperature Raymond-Smith spectra by Neuhäuser et al. (1995) , these criteria for the hardness ratios ensure that the plasma temperature is kT ≥ 0.8 keV and the absorbing hydrogen column density is 20 ≤ log (N H /cm 2 ) ≤ 22 for 0.8 keV ≤ kT ≤ 1.4 keV.
These hard X-ray point sources were selected from a region of 19 h 30 m < α 2000 < 3 h 00 m , +64
• < δ 2000 < +82
• (1422 objects). Next we searched the HST Guide Star Catalogue (GSC) for optical counterparts of the X-ray sources within 18 separation whose nature (whether they are stars or extragalactic objects, pre-main sequence stars or not, and their spectral types) was unknown (277 objects). Among them, for observational convenience, relatively bright (GSC magnitude ≤13 mag) stars were used (185 objects). We preferentially chose the sources with smaller optical-to-X-ray separations (41 were selected out of 98 objects whose separations are ≤10 , and 5 were selected out of the remaining 87 objects whose separations are >10 ) to be observed with optical spectroscopy. The X-ray properties of the selected 46 objects are listed in Table 1 . The X-ray flux, f X , is derived as
where ECF is energy conversion factor given as
according to Schmitt et al. (1995) . The ROSAT All-Sky Survey Faint Source Catalog was published after our observing run (Voges et al. 2000) , and all our targets are included therein or in the ROSAT All-Sky Bright Source Catalogue (Voges et al. 1999) . The properties of the target GSC stars (optical position, V magnitude (m V ), offset between X-ray and optical positions and X-ray to V-band magnitude flux ratio) are shown in Table 2 . The optical flux, f V , is calculated as
with V in mag.
Optical spectroscopic observation
A spectroscopic analysis is the best method to establish the nature of the selected stars. In particular, Li  absorption is a good indicator of youth. Optical spectra of the selected candidate stars were taken with the Calar Alto 2.2 m telescope with the CAFOS spectrograph between 1 and 4 September 2000. At some target positions more than one object was found within a circle of 40 , which corresponds to the RASS spatial resolution. We put the slit on the two objects in order to obtain spectra of both. We distinguish the components of these candidates by suffixes, c1 for the brighter ones and c2 for the fainter ones (c for candidate). The slit width was ∼1.5 which gives a 3-pixel wavelength resolution of 6.1 Å in the range of 4500-8000 Å. For the wavelength calibration, spectra of a Hg-He lamp were taken after every two or three target stars. The typical exposure time was 300 s for bright stars (m V = 10 mag) and 2200 s for faint stars (m V = 13 mag). Data reduction was carried out in IRAF.
For identification of the Li line, we compare its strength with that of the nearby Ca  λ6718 line, which was visible in most of the spectra. If the Li  line was stronger than the Ca  line, we classified the star as Li-rich. Soderblom et al. (1993) measured the equivalent width of the Li  (W(Li)) and the Ca  magnitudes are given in Petrov et al. (2001) . The error of the photometry is ±0.04 mag.
Results
The Li-rich stars
Among the 46 target stars, we have detected significant Li absorption lines in 16 stars as shown in Fig. 1 . The typical value of W(Li) is 0.4 Å and ranges from 0.28 to 0.46 Å. Note that at the spectral resolution of CAFOS, the Li  line is subject to overestimation due to blending with nearby lines. Nonetheless, all these Li lines are stronger than the nearby Ca lines and are well resolved, as seen in Fig. 1 . Thus we regard these objects as good candidates for being young pre-main sequence stars. Eight stars show Hα line in emission, which is another sign of stellar youth. These equivalent widths are summarized in Table 3 together with those of Na  and Ca .
The positions of the observed stars are plotted on the molecular cloud map observed in CO (Dame et al. 2001) . The Li-rich stars shown by the filled and gray circles are distributed not only inside the molecular clouds, but also outside of them. Especially remarkable is the subset of Li-rich stars distributed over the region 115
• < l < 123
• and 15
• , where CO intensity is relatively weak. They are aligned parallel to the galactic plane, apparently connecting the dark clouds MBM 163-164 and LDN 1333. Note that the elongation of the filamentary cloud of LDN 1333 is nearly parallel to the alignment of the Li-rich stars. We will further discuss the distributions of the Li-rich stars and the dark clouds in Sect. 4.1.
Spectral type determination
The V − I C colour indices, listed in Table 3 , provide a rough estimate of the spectral types if we assume our target stars to be free of interstellar reddening. As they are projected mostly outside the molecular clouds (Fig. 2) this assumption seems reasonable. The measured colour indices suggest spectral types later than K0 (Kenyon & Hartmann 1995) . For a more accurate spectral classification we studied several absorption features as follows.
The equivalent width of the Na  and Ca  lines (λ = 5890 Å and 6161 Å) are well correlated with the spectral type. We compared the W(Na i) and W(Ca i) with those of the standard stars, which were observed with the same telescope and instrument. We also calculated several flux ratios suggested to be good indicators of spectral type. (Preibisch et al. 2001) where F denotes the flux integrated over the wavelength range in angstroms. These indices show linear correlations with spectral type for the standard stars and their fitted correlation functions were applied to the target stars. Each spectral feature resulted in a spectral type and their averages are listed in Table 3 . The uncertainty of the spectral classification is ±1 spectral subclasses. In most cases the spectral types determined by the line equivalent widths and the spectral indices agree well with those by the V − I C colours, suggesting that most of our 2 Derived only from the V − I C colours.
3 Derived from the V − I C colour and the reddening of E(V − I C ) = 0.57 is assumed as estimated from 37c1. 4 Extinction of A V = 1.43 is applied.
stars are free of reddening. The apparent exception is 37c1 whose V − I C colour index, compared the spectral type derived from W(Na i) and W(Ca i) equivalent widths and flux ratios, indicates a reddening E(V − I C ) = 0.57, corresponding to the visual extinction A V = 1.43 mag (Cohen et al. 1981) . These reddening and extinction values are also applied for the nearby star 37c2. Spectral types of companion candidates whose spectra were not observed were estimated from the V − I C colour indices.
HR diagram and physical parameters of the PMS stars
Because W(Li) is a function of age and spectral type, it is compared with the values measured in Pleiades, IC 2602, and Taurus, whose ages are estimated to be ∼10 8 yr, ∼3×10 7 yr, and a few ×10 6 yr, respectively (Fig. 3) . It can clearly be seen that the Li-rich stars in the Cep-Cas region have significantly larger W(Li) than the Pleiades and IC 2602 star of the same spectral types. However, our W(Li) can be overestimated due to the low spectral resolution. There are Fe  lines at 6703.5 Å, 6705.1 Å, 6707.4 Å and 6710.3 Å that may be blended with the Li line.
For K-type stars the total equivalent width of these Fe  lines is 0.14 ± 0.04 Å (Zboril et al. 1997 ). When we take into account the overestimation for W(Li), the points in Fig. 3 decrease, and stars 4c1, 28, 40, 45 and 46 are below the upper envelope of the Pleiades stars and around the same positions as stars in IC 2602. These weak Li stars (marked by gray circles in Fig. 2 ) cannot be young PMS stars, but instead post-TTSs or zero-age main sequence stars. Nevertheless, these boundaries seem to be ambiguous since several Taurus TTSs whose spectra were taken with high-resolution spectrographs have slightly weaker Li lines than the boundary. The spread in Li strength at any given age and spectral type range is also due to different rotation. Another possibility for these weak Li stars is active binary stars, which have excess X-ray luminosity and occasionally enhanced Li lines, as shown by Torres et al. (2002) , but their sample selection is different and their stars all show less lithium. It should be noted that half of our Li-rich stars show Hα and Xray emission, which are another indication of youth, while no IC 2602 stars do so. Thus the Li-rich stars, particularly those with strong Li absorption or Hα emission lines, are likely to be young PMS stars. For more accurate W(Li) estimation and verification of binarity, high resolution spectroscopy is needed.
In order to estimate the age and mass of the Li-rich stars, we plotted them on the HR diagram (Fig. 4) theoretical isochrones and evolutionary tracks by D' Antona & Mazzitelli (1994) . Because young stars are expected to exist close to molecular clouds, we adopted a distance of 200 pc which is the smallest distance to the clouds around the Li-rich stars. The L bol may be larger in reality if they are at the same distance as farther clouds. Nonetheless, most of the target stars are distributed above the main sequence and are likely to be PMS stars. Note that the binary-pair candidates 5c1-c2 and 43c1-c2 are placed on the same isochrones, while 4c1-c2 and 36c1-c2 are mismatched. The star 37c2 is below the main sequence while 37c1 is in the PMS area. It seems that 37c2 is a reddened background star. Taking into account the uncertainty of the spectral classification and photometry, the age difference between 4c1-c2 and 36c1-c2 may be smaller, and thus can be reconciled with the binary nature of these stars.
The estimated masses and ages of the PMS candidates are listed in Table 4 . Fifteen out of the 19 PMS candidates (excluding the apparent background star 37c2) are younger than 10 Myr if their distances are larger than 200 pc. If the real distance is about a half of the assumed value and they are not related to the molecular clouds, the luminosity at 10 Myr star drops down to the main sequence. However, only a small number of young star clusters have been found within 100 pc of the sun. Because of being bright in X-ray and Li-richness, they are not likely to be main sequence stars, but young PMS stars. Under the assumption of d = 200 pc, the estimated masses are 0.4 M < M < 2 M , hence they are T Tauri stars.
Discussion
Distribution of the T Tauri stars
As mentioned in Sect. 3.1 the TTS are not uniformly distributed, but seven of them (4, 5, 38, 40, 41, 44, 46) are grouped around 115
• < ∼ l < ∼ 123
• and b ∼ 16
• , where almost no CO clouds are found. The group of TTSs are hence separated from the CO clouds, like those often referred to as "isolated TTSs", which have been found in many SFRs (e.g., Neuhäuser et al. 1997) . In this section, we discuss the physical associations of the TTSs with their possible parental molecular clouds.
There are several dark clouds around the CO void whose distances are estimated to be from 180 pc to 300 pc by Kun (1998) and Obayashi et al. (1998) . The TTSs discussed here are projected inside the void located between the dark clouds of LDN 1333 (l = 128.
• 81, b = 13.
• 68, d = 180 pc, mark I in Fig. 2 ) and LDN 1241 (l = 113.
• 03, b = 17.
• 51, d = 300 pc, mark B in Fig. 2) , and appear to form a connection between these two clods. The distances of these clouds are different. However, in the Cepheus flare region above b > ∼ +17
• two overlapping cloud layers were found by Kun (1998, see her Fig. 5d ), whose distances are 200 and 300 pc, respectively. The 200 pc components, including LDN 1228 (mark A in Fig. 2 ) and MBM 163-165 (mark H in Fig. 2 ), dominate at higher galactic latitudes, and both layers can be recognized (Yonekura et al. 1997; Obayashi et al. 1998 ). This may imply that not only LDN 1241 but also the others have multiple distance components overlapping on the same line of sight. No star formation signposts have been identified in LDN 1241. If this cloud and the group of TTSs to the northwest of it were related to each other, we would expect to see the spread of the star formation into the cloud, traced by embedded sources and outflows. It is more likely that the TTSs are not related to LDN 1241, but are foreground objects. Several small molecular clouds are projected within the CO void, and most of them are reported to be closer to us than the main body of the Cepheus flare complex, namely, LDN 1259-1261 (mark G in Fig. 2 ) at 180 ± 30 pc (Kun 1998) , LDN 1274 (mark J in Fig. 2 ) at 200 ± 30 pc (Nikolić et al. 2001) and Khavtassi 15 (mark K in Fig. 2 ) at 250±25 pc (Kiss et al. 2000) , and these are all detected in 13 CO as well. The projected separations from the TTSs to the nearby 13 CO clouds including LDN 1333 and MBM 163-165 are estimated to be > ∼ 3
• which corresponds to > ∼ 10 pc at the distance of 200 pc. In the Chamaeleon region, Mizuno et al. (1998) reported that small and dense clouds were found in 13 CO close to the the X-ray emitting isolated TTSs. The typical mass of the small 13 CO clouds is ∼20 M , which is comparable to those in the CepCas region. However, most of the TTSs in Chamaeleon are distributed within 4 pc from the clouds, much smaller than our results.
Apparently there is a loose complex of small and faint clouds in the same area where our T Tauri stars are found. However, these clouds are not detected in 13 CO (Yonekura et al. 1997) , and thus have low density, although no sensitive 13 CO survey has been done as in Chamaeleon. For example, the stars 4c1 (2 Myr), 4c2 (15 Myr) and 5c1 (1 Myr) are close to a faint, low density cloud and another faint cloud is also near the stars 41 (7 Myr) and 44 (2 Myr), while the star 46 (6 Myr) is separated from the faint clouds by ∼2.5
• , although 4c1 and 46 are weak Li stars. The mass of these faint clouds are each estimated to be ∼100 M from the CO intensity. These faint clouds are likely to be associated with the nearby 4 TTSs, however, the clouds are too low-mass to be responsible for all the TTSs inside the CO void. The total mass of the group of TTSs is estimated to be ∼8.8 M , which yields a star formation efficiency (SFE) as high as 4% if the majority of the CO gas still remains after the formation of the TTSs. This value is significantly higher than that of typical nearby SFRs (Tachihara et al. 2002) . Note that the SFE is molecular tracer-dependent and that the cloud mass traced by 13 CO is typically ∼60% of that by 12 CO (Mizuno et al. 1998 (Mizuno et al. , 2001 ). In addition, the 12 CO survey in Chamaeleon (Mizuno et al. 2001 ) detected diffuse cloud envelopes that connect the small 13 CO clouds to the large main clouds and surrounds many of the X-ray emitting TTSs except for the η Cha cluster. More than 65% of the TTSs are located within 1 pc of the cloud boundary. Compared with these results in Chamaeleon, the TTSs in the Cep-Cas void are obviously more isolated from the clouds even though the sensitivity of the CO survey is not as high as in Chamaeleon.
Origin of the isolated T Tauri stars
The origin of isolated TTSs has been discussed by many authors (e.g. Tachihara et al. 2001) . Two theories were suggested; (1) the isolated TTSs were ejected from the parent clouds by the dynamical encounters with high space velocity as run-away TTSs (ejection model; Sterzik et al. 1995) or (2) they were formed in relatively small clouds which were dissipated soon after star formation (in situ model ; Feigelson 1996) . Recent observational results favor the in situ model (e.g., Mizuno et al. 1998) . Assuming that the TTSs have a proper motion of 1 km s −1 with respect to the clouds, they can move only 5 pc in 5 Myr from their birth places, slightly less than the separations for the present TTSs with the given ages. In addition, the present TTSs of a few Myr age are still in a loose group. These facts suggest that the in situ model is more plausible for the formation history of the isolated TTSs. In general, cloud dissipation is more efficient near OB stars due to the strong UV radiation, stellar winds and supernova explosions, and the projected cloud-to-TTS separations are significantly larger than in regions without OB stars . The TTSs in the Cep-Cas void are, however, considerably isolated without any nearby OB stars. Although the X-ray emitting TTSs in Chamaeleon are slightly younger than those in Cep-Cas (Alcalá et al. 1997) , the cloud-to-TTS separations are not different between the TTSs younger than 5 Myr and those older in Chamaeleon . This suggests that the cloud dissipation has been more effective in the Cep-Cas void.
The alignment of the group of TTSs in the Cep-Cas void has a length of ∼8
• , which is nearly the same as that of LDN 1333. Given the total mass of the group of TTSs (∼8.8 M ) and assuming a SFE of ∼1%, about 800 M of molecular gas, which is comparable to LDN 1333, is expected to be detected in 13 CO as a physically associated parent cloud of the TTSs. If this is the case, more than 80% of the molecular mass has been dissipated within a few Myrs. Grenier et al. (1989) discussed the CO void and concluded that it is likely to be created by a type I supernova 4 × 10 4 years ago. It seems to be filled with hot plasma seen as a B-band soft X-ray excess, although it is not so prominent in the RASS 0.25 keV band. They also claimed that it is rimmed with a radio loop at 408 MHz. The estimated distance to a supernova bubble is generally uncertain. After the publication of Grenier et al. (1989) , distance measurements to several clouds around the CO void have been carried out (e.g., Kun 1998) and revealed that they are not at the same distance, but either at 200 pc or 300 pc. Among the clouds around the CO void, LDN 1241 (marked B in Fig. 2 ) and LDN 1251 (marked F in Fig. 2) show indication of the interactions with the shock created by the supernova, namely LDN 1241 has a sharp edge on the cloud boundary facing the CO void, while LDN 1251 has elongated cometary shape pointing toward the centre of the CO void . Unlike LDN 1241, star formation is active in the dense and massive head of the LDN 1251, suggesting triggered star formation. The distances to both dark clouds are well established to be ∼300 pc, which supports the distance of 300 pc to the supernova. If the group of TTSs are placed at 300 pc rather than 200 pc, they would have been affected by the supernova shock, which caused the rapid dissipation of the parent cloud and the faint clouds in the CO void have remained as the remnants. Although this scenario requires the revision of the age estimation for the TTSs, the expected time of the supernova explosion is still much later than the formation of the TTSs.
Another possibility is that the TTSs in the CO void were affected by another unknown supernova shock at 200 pc within the last several ×10 5 years. Toward the Cep-Cas region, a large arc-like structure is seen in radio continuum called Loop III, whose centre is (l, b) = (124 • , +15.
• 5) and the estimated distance is ∼150 pc (Berkhuijsen et al. 1971; Spoelstra 1972) . It is thought to have been created by a supernova explosion. Taking into account its diameter of ∼200 pc, the group of TTSs and the nearby dark clouds should lie inside the supernova shell. Even though no clear evidence of the interaction can be seen in the nearby clouds, the supernova shock of Loop III is likely to have affected the parent cloud of the TTSs if the distances are nearly the same. LDN 1221 (l = 110.
• 7, b = 9.
• 6, mark L in Fig. 2 ) also has a head-tail structure (Umemoto et al. 1991) , however, it does not point toward the centre of the CO void or Loop III, and its distance has not been well established yet. In addition to this, several infrared (IR) loops have been identified based on the overlapping 100 µm IRAS map in this region (Tóth et al. 1996; Kiss et al. 2004) , while the group of TTSs are outside of them. These suggest that there are yet unknown old SNR in the Cep-Cas region.
Alternatively, the TTSs may not be in a group but at different distances. It is possible that some of them are at 300 pc and under the influence of the supernova, and the others are in the foreground. If the faint CO clouds are truly associated only with the 4 closest stars, the expected original cloud mass is about half of the value assumed above. The molecular gas of ∼200 M could have been dissipated by energetic molecular outflow from the young stars as discussed by Mizuno et al. (1998) . Further observational investigations, particularly to obtain accurate distance measurements, will make the formation scenario of the isolated TTSs more clear.
Conclusions
New T Tauri stars have been searched for in the CepheusCassiopeia star-forming region. Spectroscopic observations toward the ROSAT X-ray sources resulted in detection of 16 Lirich stars. With sufficiently large equivalent widths of Li (W(Li) > ∼ 0.3 Å) and relatively bright X-ray luminosities, they are candidate PMS stars. The follow-up photometric observations in V and I C bands confirmed them as young low-mass stars, namely T Tauri stars, although 5 of them with relatively weak Li are possibly zero-age main sequence stars or post-TTS and in need of higher resolution spectral observations for their confirmation. The derived spectral types of the new TTSs are from G8 to K7 and three of them are with yet unconfirmed companion candidate M-type stars. The age and mass of the TTSs are estimated from their location in the HR diagram. Under the assumption of a distance of 200 pc, they are all lowmass stars with 0.4 M < M < 2 M and the majority of them are younger than 10 Myrs.
The distribution of the TTSs is not uniform, but rather grouped. Particularly in the CO void found by Grenier et al. (1989) , a group of TTSs are located separated from the 13 CO cloud by > ∼ 10 pc despite their youth. Compared with other nearby SFRs such as Chamaeleon, the cloud-to-TTS separations are significantly larger for the isolated TTSs. Because of their grouping, an in situ formation model is preferable for them. The total mass of TTSs suggests they were formed in a ∼800 M molecular cloud, whereas only ∼200 M of molecular gas now remains in the vicinity of the TTSs. An external disturbance to dissipate the molecular cloud within several ×10 5 yr is required. According to the distance to the TTSs, two scenarios for the history of star formation are suggested: (1) The TTSs in the CO void were formed at 300 pc and were affected by the supernova shock discussed by Grenier et al. (1989) ; or (2) they are at 200 pc and an unknown supernova explosion such as the progenitor of Loop III are responsible for the parent cloud dissipation.
